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APPENDIX Ill

TESTS AND ANALYSIS RESULTS

Item # Description of Analysis

1. Fuel Sample taken July 11, 1996 in Athens, Greece.
Certificate of Quality Analysis

2. Reference Samples Labeled MMB-1, MB-2, MB-3, MB-4, MB-5, and MB-6
Kennedy Space Center, Florida (May 19, 1997)

3. Gasper Tubing Sample # 1 from the Environmental Control System
Kennedy Space Center, Florida (June 3, 1997)

4. Gasper Tubing Samples # 2 from the Environmental Control System
Kennedy Space Center, Florida (June 4, 1997)

5. Seat Samples and Adhesive Reference Material Analysis
Kennedy Space Center, Florida (June 24, 1997)

6. Reports Pending for the following:

1. Description of Material embedded in CWT upper skin sealant.

2. Other Fuel Samples.

3. Various Soot Sample Analysis.





Samples taken 11/1/96

1. Blank (dry)

2. Blank (w/isopropyl)

3. Aft face of front spar near upper chord outboard of LBL 106 stiffener
(swabbed)

4. Inboard web of front spar stiffener at LBL 106, approximately 18" below
upper chord (scraped)

5. Upper surface of top skin near front spar at LBL 83 (scraped)

6. Upper surface of top skin (part CW 129) between SWB#2 and SWB#3
near LBL 83 (scraped) 

7. Forward face of midspar near lower chord at RBL 50 (swabbed)

8. Wire insulation at cannon plug attached to part LF16B (cut from rear
spar); plug marked “center tank F/Q spar disconnect plug” (swabbed)

9. Outboard face of left side web of keel beam approximately 12" forward of
SWB#l (swabbed)



RESIDUE SAMPLING DONE ON December 12, 1996

No. l--Rt side of Keel beam forward of trim air tube
No. 2 --inside of tim air tube on right side of keel beam
No. 3--outside of trim air tube clamp on right side
No. 4--right side of keel beam just aft of break between RF-14A and RF-14B
No. 5--Solid scraping from top inside surface of CW 504
No. 6--alcohol blank
No. 7--LF 12B Aft lower corner of passenger door
No. 8--RF 7—Aft upper comer of passenger door area
No. 9--RF 7—Between windows at about STA 920
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1.0 FOREWORD 

Samples were submitted by the NTSB as reference materials for the on-going investigation of 
TWA’s flight #I300 accident. During the course of the analysis, results as they developed 
were verbally communicated to the requester, followed up with documentation in a 
preliminary narrative report provided via ‘E-mail”. 

2.0 SAMPLE DESCRlPTION 

Integral to the ongoing investigation of TWA’s flight #800, samples labeled MMB-1, MB-2, 
MB-3, MB-4, MB-5 and MB-6 were submitted for analysis and use as reference materials to 
compare with the debris characterized and discussed in related documentation. The scale 
used for all photo documentation is in millimeters. 

3.0 CHEMICAL ANALYSIS AN-D RESULTS 

3.1 The initial step was to characterize each sample provided. This was accomplished using 
Fourier Transform Infrared (FTIR) microscope spectroscopy, polarized light microscopy 
and Scanning Electron Microscopy with Energy Dispersive Spectroscopy (SEM/EDS). 
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3.2 Two samples were provided in the bag labeled MMB-I (foam and duct material). The 
foam material was largely organic in appearance and had two distinctively colored sides. 
One side was light orange/brown and the other was a much darker orange/brown color. 
Cursory observation suggested an inorganic presence. Subsequently, elemental analysis 
was conducted. 

3.2.1 The foam material (Figure 1) was identified by FTIR as a polyurethane based 
substance. The spectra is shown in Figure 2. Elemental analysis by EDS of the 
lighter side of the foam (Figure 3) indicated the material was high in carbon and 
oxygen with trace amounts of sodium, magnesium, ahnninmq silicon, sulfur, 
chlorine and nickel present. The EDS overview analysis of the darker side 
(Figure 4) was found to contain high concentrations of carbon and oxygen. The 
concentrations of sodium and chlorine (probably in the form of salts) were higher 
in the darker side of the foam material than in the lighter side. Finally, trace 
amounts of magnesium, aluminum, silicon, phosphorous and sulfur were also 
found. 

3.2.2 Initial examination of the duct debris (Figure 5) by optical microscopy, indicated 
the material consisted of translucent fibers which were predominately inorganic 
and a binder which was an organic based material. The JR analysis identified the 
major component of the binder as a flame retardant polyester resin (Figure 6). 
The fibers were examined by elemental analysis. 

3.2.3 Transparent glass fibers at the ends of the fiber clusters could be clearly observed 
by polarized light microscopy (Figures 7 and 8). An EDS analysis (Figure 9) of 
the clear glass fiber shows high concentrations of oxygen, aluminum, silicon and 
calcium, with trace amounts of sodium, chlorine, titanium and iron present. 
Figure 10 shows the glass fibers as red, the binder or coating material as green, 
and areas of high sodium and chlorine as blue. 

3.2.4 An opaque coating covered these fibers. Flakes of the opaque coating were 
removed from the fibers and analyzed using SEMLEDS. An EDS analysis (Figure 
11) of the coating material (green as seen in Figure 10) indicates high 
concentrations of chlorine, carbon and oxygen with some calcium, aluminum and 
silicon present. 

3.2.5 Figure 12 shows a secondary electron view of the binder material with several of 
the glass fibers that remain attached to the binder. 

3.2.6 Figure 13 is a multi-window scan of the sample shown in Figures 7 and 8. This 
includes a small duplicate image of the same area (upper left) and eight color dot- 
map images that show where in Figure 10, the elements carbon, oxygen, sodium, 
aluminum, silicon, sulhr, chlorine and calcium are located. 
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3.3 The orange floor material provided in the sample bag labeled MB-2 (Figure 14) was 
identified by FTIR as a phenoxy resin based substance such as a molding compound. 
The IR spectrum for the resin is provided in Figure 15. 

3.4 The orange colored material from the honeycomb structure of the large exterior duct 
sample was provided in the bag labeled MB-3 (Figure 16). This material was identitied 
by FTIR as a phenol aldehyde resin, also much like a molding compound. The IR 
spectrum for the resin is provided in Figure 17. The green material from the base of the 
sample (Figure 18) is an epoxy resin, the IR spectrum of which is shown in Figure 19. 

3.5 The red fiber as seen in Figure 20 is from the fabric of seat #2 l-5 and was provided in 
the sample bag labeled MB-4. The red fiber, the spectrum of which can be seen in 
Figure 21, is much like Azlon (a manufactured fiber in which the fiber-forming substance 
is composed of a regenerated naturally occurring protein) and is discussed in 97- 
lCOO63. 

3.6 The blue fiber as seen in Figure 22 is from the fabric of seat #20-4 and was provided in 
the sample bag labeled MB-5. The blue fiber, the spectrum of which can be seen in 
Figure 23, is similar to Azlon. 

3.7 Several items were analyzed from the sample bag labeled m-6, which contained floor 
carpet from blow out panel cover ##62-7523 13 54 (Figure 24). The red fabric is seen in 
Figure 25 and is the same as presented in 3.5 above. The gray fiber from the carpet 
material is a polyamide material much like the Nylon*6 series. The IR spectrum is 
provided in Figure 26. 

4.0 CONCLUSIONS 

4.1 The foam material of sample MMB-1 was identified as a polyurethane product and could 
very plausibly be the source of the dark material, This polyurethane was previously 
identi&d in the samples from report 97-lCOO63 and report 97-l CO064. Whether the 
previously discussed dark material is the degraded form of a polyurethane foam or other 
polyurethane product could not be determined by this analysis. 

4.2 The discolored (red and blue) fabric of the reference material (Samples MB-4 and MB-5 
respectively) could plausibly have been the source of the Azlon material identified and 
discussed in 97-lCOO63 and 97-lCOO64. 
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4.3 The translucent blue-gray material of MB-6 was identified as a polyamide material much 
like the Nylon TM 6 series and could plausibly have been one of the sources of the 
polyamide presence of 97- lCOO63 and 97- lCOO64. 

4.4 There is no indication that any of the reference materials examined in these analyses, 
served as the source of the surfactant coated polyester which was discussed in report 
97-lCOO64, the dull white material also discussed in that report, nor is there evidence to 
indicate any of the reference materials served as the source of the nitrate presence in 
MB-l and MB-2. 

INVESTIGATOR: ~~~~ k L ‘l 
Charles W. Bassett/407-867-9618 
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1 .O FOREWORD 

The sample was submitted by the NTSB as part of the ongoing investigation of TWA’s flight 
#800 accident, The objective of the analysis is to characterize the organic and inorganic 
chemical nature of the sample. 

2.0 SAMPLE DESCRIPTION 

The sample was collected on February 17, 1997. The piece of tubing was labeled “BEMCO” 
1 Q 71 BE 418-6 and was part of the environmental control system (ECS) of the aircraft. 

3.0 CHEMICAL ANALYSIS 

3.1 The analyses was accomplished using Fourier-Transform Infrared (FTIR) microscope 
spectroscopy and Scanning Electron Microscope with Energy Dispersive Spectrometry 
(SEM/EDS). Ion analysis was accomplished using Ion Chromatography (IC). 

3.2 The sample was distinguishable by certain characteristics. One side of the sample was 
labeled and uniformly dark in color, much like a reddish-brown. The other side of the 
sample was characterized by an overall lighter tint of this reddish-brown color. This side 
was further characterized by a dark area and a light area. For this report the darker side 
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will be referred to as the outer side and the lighter side with its characteristic darker and 
lighter areas, will be referred to as the inner side. 

3.3 The sample was optically examined under a microscope and organic appearing material 
was prepared for FTIR analysis. The sample was very rigid and appeared to have a 
fibrous texture. Closer examination revealed that it was composed of translucent looking 
fibers held together with a tinted organic looking binder. 

3.4 A sampling of the binder material was separated, then prepared and an IR spectrum 
generated. Concurrently, SEM/EDS and IC analyses were performed. 

3.5 The sample was digested in deionized @I) water, the liquor diluted and then analyzed for 
the nitrate ion using IC. Other ions were detected but not quantified during this analysis. 

4.0 RESULTS AND CONCLUSIONS 

4.1 The red, tinted binder material seen in Figure 1, was identified by FTIR as a [monomeric 
ester] substance commonly used as ceramic additives, strengtheners, plasticizers and 
binders. The IR spectrum of the material is shown in Figure 2. 

4.2 EDS analysis of an isolated fiber, indicates high concentrations of silicon, moderate 
amounts of calcium, aluminum and oxygen, with trace amounts of carbon, magnesium 
and titanium also present. The EDS chart is provided as Figure 3. 

4.3 An EDS analysis of the surface of the outer side (Refer to Figure 1) shows high 
concentrations of chlorine, moderate amounts of oxygen, silicon and carbon with minor 
amounts of sulfur, sodium, magnesium, aluminum, potassium, calcium, barium, iron and 
zinc. The EDS chart of these results is provided in Figure 4. 

4.4 An EDS analysis of the dark tinted surface area on the inner side of the sample (Refer to 
Figure 5) shows high concentrations of chlorine, moderate amounts of oxygen, silicon, 
carbon and sodium with minor to trace amounts of sulfur, magnesium, aluminum, 
potassium, calcium, barium, iron and zinc. The EDS chart of these findings is provided in 
Figure 6. 

4.5 An EDS analysis of the light tinted surface area on the inner side of the sample ( Refer to 
Figure 5) shows high concentrations of chlorine, moderate amounts of oxygen, silicon, 
carbon and sodium with minor to trace amounts of sulfur, magnesium, aluminum, 
potassium, calcium, barium, iron and zinc. The EDS chart reflecting these measurements 
is provided in Figure 7. 

4.6 EDS analysis indicates that there are only minor differences between the outer side and 
the inner side of the gasper tube sample, and no significant differences between the light 
and dark areas on the inner side. 
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4.7 Analysis by IC indicates a total of 4 pg of nitrate ion per surface square inch of sample. 
Nitrate levels were at the low end of the instrument detection limits. Pursuing fkrther 
quantification of the nitrate levels was considered not appropriate because of the potential 
exposure of the ECS unit to sea water and other external sources over many years of use 
in the aircraft. 

INVESTIGATOR: 
Charles W. Bassetf/407-867-9618 
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1 .O FOREWORD 

Samples were submitted by the NTSB to help define the nitrate finding discussed in reports 
97-lCOO63,97-lCOO64 and 97-lCOO90. Three gasper tubing samples from the aircraft’s 
environmental control system (ECS), were submitted for analysis. It was requested that the 
samples be analyzed for the presence of ions with particular emphasis placed on nitrates and 

‘. to furthermore determine if there was a significant difference in the nitrate concentration on 
the inside surface area versus the outside surface area of the samples. 

2.0 SAMPLE DESCRIPTION 

The samples were submitted in ziplock bags labeled 83A, 84A and 85A. Sample 83A was 
the tube from which sample MB-5 (addressed in Report 97-lCOO90) was taken, whereas 
samples 84A and 85A were selected at random from the aircraft wreckage lying on the 
hangar floor. 



- 3.0 cm 

3.1 The analysis was accomplished using Ion Chromotography (IC). 

3.2 From each sample bag a 2” by 6” rectangular section was selected, further cut into small 
-pieces, placed in high purity (18.3 mg ohm) deionized @I) water and digested overnight. 
The resultant liquor was then filtered and diluted to 100 ml with water. 

3.3 In each of the analyses of samples 84A and 85A, the respective rinses were conducted 
quickly. The material was quite porous and soaking the samples or digesting them as 
before would have given a total ion measurement and not a surface analysis. 

3.4 From sample 84A, a 2 inch section of the 2 inch diameter tubing was selected and the 
outside rinsed with high purity DI water. Because of the porosity of the material over 
night digestion of the sample was avoided in order to get a surke wash. Once the rinse 
of the outside surfacearea of the sample was accomplished, the liquor was diluted to 
100 ml with high purity DI water and injected into the instrument column. 

3.5 A six inch length of the 1.5 inch diameter rigid curved tubing fkom sample 84A was 
selected and the inside rinsed with high purity DI water in order to get a representative 
measure of the inside of the ECS tubing. Applying the same rationale as previously 
stated, overnight digestion did not take place. The liquor was diluted to 100 ml with 
high purity DI water and then injected into the column of the instrument. 

3.6 From sample 85A a 2 inch section of the 2 inch diameter tubing was selected and the 
outside rinsed with high purity DI water. Again, overnight digestion did not take place. 
The liquor was diluted to 100 ml with high purity DI water and injected into the column 
of the instrument. 

3.7 In order to get a representative measure of the inside of the ECS tubing of 85A, the 
inside of the same piece was rinsed with high purity DI water. As before, overnight 
digestion did not take place. The liquor was diluted with 100 ml of high purity DI water 
and injected into the column of the instrument. 

3.8 The mutilated condition of sample 83A was such that a determination of the ion presence 
on the inside area versus the presence on the outside area was not measurable. A 
measure of the total ion presence however, was feasible and is provided in the table 
under section 4.0. 

3.9 The analysis also identified other ions that were present but these were not quantified. 
They are provided as follows: 

Anions of; Chloride, bromide, fluoride, sulfate and phosphate. 
Cations oc Sodium, potassium, magnesium and calcium. 
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RESULTS AND CONCLUSIONS 

4.1 Results from the IC analyses are provided in the table that follows. 

Sample Surface 
Source 

83A 
84A 
85A 
84A 
84A 
85A 

Sample Nitrate 
LD. 

LD- total 153-08 * 
total 153-03 46 
total 153-04 33 
inside 153-11 11 
outside 153-12 04 
inside 153-09 02 

85A 1 outside 1 153-10 1 02 

4.2 In samples 84A and 85A there was no significant deviation in the amounts of nitrate ions 
detected for the inside and outside surface areas. Although the condition of the sample 
did not lend itself to the same inside versus outside analysis technique, it is plausible to 
conclude that similar results could be expected from an aaalysis of 83A. 

4.3 When compared to information provided in the table found on page F-169 of the 
Chemical Rubber Company’s (CRC) handbook of Chemistrysnd Physics, the ions 
detected in these samples are consistent with those found in sea water. The ECS unit 
and its component parts were in service in the aircraft for a number of years and were 
then exposed to sea water as a result of the accident. 

r lNVESTIGATOR: @ik)r - J&i Cl 
Charles W. Basse&407-867-9618 
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I .O FOREWORD 

Samples of seat backing materials were submitted by the NTSB for the on-going 
investigation of TWA’s flight #800 accident. The objective of the analysis was to 
characterize the reddish/brown material present on each of the samples. During the course of 
the investigation, the results were verbally communicated to the requester as they developed. 

2.0 SAMPLE DESCRIPTION , 

The samples were contained in four sealed plastic bags labeled: #67, Row 19, Seat 2; #70, 
Row 17, seat 8; #73, Row 27, seat 2 and #74, Row 24, seat 7. The samples were collected 
from the seating area near the center of the aircraft. The 3M product Scotch-GripTM 13 57 
High Performance (HP) Contact Adhesive was submitted by the NTSB as a reference 
material. The material safety data sheet (MSDS) identified the adhesive as a polychloroprene 
based product containing various hydrocarbon solvents. 

3.0 CHEMICAL ANALYSIS 

3.1 The analysis was accomplished using Fourier-Transform Infrared (FTIR) microscope 
spectroscopy. 
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3.2 Sample #67, Row 19, Seat 2 appeared to be a foam material. A red material was present 
on both sides with one side more heavily coated than the other (Figure 1). FTIR spectra 
for the foam material and the red material were independently generated and analyzed. 
The spectrum for each is provided at Figures 2,3 and 4 respectively. The spectrum for 
the 3M reference adhesive (Figure 4) was compared to the spectra of the red material. 
The spectra for the comparison of the red material to the reference product is provided 
as Figure 6. 

3.3 Sample #70, Row 17, Seat 8 (Figure 7) appeared to be a plastic or vinyl material with 
some of the unknown red material on one side. For the purposes of this discussion, the 
side which contained none of the suspected adhesive material will be referred to as the 
clean or non-contaminated side and the side which did contain some of the suspected 
adhesive material will be referred to as the contaminated side. FTIR spectra was 
generated for the clean side and for the contaminated side, the spectra of which are 
provided as Figure 8 and Figure 9 respectively. The spectrum of the reference adhesive 
was compared to the spectrum of the unknown red material. The spectral comparison is 
provided in Figure 10 and a spectral overlay in Figure 11. 

3.4 The plastic or viny1 material from sample #73, Row 27, Seat 2 (Figure 12) was contorted 
much like the deformation which occurs when exposed to heat, whereas the material of 
sample #70 was smooth and exhibited no such altered conformation. Additionally, the 
unknown material which was attached to one side of sample #73 was tan or reddish- 
brown, whereas the contaminated side of sample #70 was red. The spectrum for the 
clean side of sample #73 is provided in Figure 13 and the spectrum for the contaminated 
side of the sample is provided in Figure 14. A spectral comparison of the reference 
adhesive and the red-brown material is provided in Figure 15 and a spectral overlay in 
Figure 16. 

3.5 Sample #74, Row 24, Seat 7 (Figure 17) appeared to be a metal alloy (probably 
aluminum) and was characterized by charred material on both sides. Material from each 
side was removed and FTIR spectra generated. For the purposes of this discussion, the 
terms “darker side” and “lighter side” will be used to differentiate between the two sides. 
A gold colored glazed and a black organic appearing material were removed from the 
darker side and spectra generated. The FTIR spectra for each is provided in Figure 18 
and Figure 19 respectively. From the lighter side, a “soot” looking material was 
extracted with an organic solvent and a spectrum generated. The spectrum is provided 
in Figure 20. 

4.0 RESULTS AND CONCLUSIONS 

4.1 Each IR spectrum of the seating materials (furnished as samples #67, 70 and 73) is 
consistent with the IR spectrum of the 3M polychloroprene reference contact adhesive. 
At no time during the analyses of these samples however, was there conclusive evidence 
to suggest that the Scotch-GripTM 1357 High Performance (HP) contact adhesive was 
the polychloroprene based adhesive specifically used in any of these applications. 
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4.2 The IR data suggests that the flexible foam in sample #67, is consistent with a closed- 
cell, plasticized polyvinyl chloride (PVC) foam containing a nitrile rubber. Further 
evidence suggests that the red material found on both sides of the foam is the same. The 
unknown red material is characteristic of a resorcinol based, two-part room temperature 
curing adhesive containing a high concentration of a dye much like an orange cobalt 
complex azo dye. Use in dyes, pharmaceuticals and as a cross-linking agent for 
NeopreneTM are some of the applications of resorcinol products. 

4.3 The spectrum for the “clean” or non-contaminated side of sample #70, was similar to a 
graft-copolymer of acrylonitrile and styrene on chlorinated polyethylene, probably 
coated with a flame retardant material. The red unknown material in sample #70 
exhibited properties much more characteristic of a polychloroprene based contact 
adhesive. The IR data suggests that present here is a product more consistent with one 
like the Scotch-GripR’I adhesive cement reference. 

4.4 The material of sample #73 was buckled and contorted as though it had been exposed to 
heat. The spectrum for the “clean” side of the sample, was consistent with a grafl- 
copolymer of acrylonitrile and styrene on chlorinated polyethylene, probably coated with 
a flame retardant material, The contaminated side of the sample was not red but more 
tan or red-brown in color. The.material appeared to be in an advanced state of oxidation 
and evidence further indicated that the sample had been hydrolyzed. The IR data 
indicates that the unknown material is a mixture, the major component of which is a 
product most consistent with a polymethacrylamide. It is not unreasonable to expect 
however, that a polychloroprene based substance could also be present. 

4.5 The gold glazed looking material removed from the darker side of sample #74, was 
identified as an acrylic polymer. The black looking material from the darker side of the 
metal was identified as a phthalate resin product, probably a DacronTM filler. The 
presence of an anti-static agent was also detected. The same organic presence was 
observed on the lighter side of the metal sample although it was much less abundant. 
Since it is plausible to expect similar results from these materials, they were not 
examined t%ther. There was a “soot” like substance present on this side that was not 
found on the previous side. This soot material was extracted, concentrated to dryness 
and analyzed. The IR data indicates that the major component of the “sooty” material is 
a zinc oxide which could be the oxidized phase of a zinc based polyvinyl chloride 
stabilizer. 

I&M t +- 
INVESTIGATOR: _i “2 L- b .P l/ 

Charles W. Bassktt (407) 867-9618 










































